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(54) LIQUID CRYSTAL DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the light 
shielding performance to the light from the lower side 
of TFTs (thin-film transistors) and the switching 
performance of the TFTs of a liquid crystal display 
panel of an active matrix driving system by TFT 
driving. 

SOLUTION: The liquid crystal display panel 100a 
having liquid crystals 50 held between a pair of first 
and second substrates 1, 2, pixel electrodes 11 
disposed in a matrix form on the first substrate and 
the TFTs 30 for switching control thereof is provided 
with light shielding layers 3a consisting of a high 
melting metal between the first substrate and the 
TFTs in the positions facing the TFTs and is provided 
with polycrystalline silicon layers 4a in superposition 
thereon. 
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r-V-^Sffi^MD^tlfeTFT 3 OMiS^Tti:, V- 
7^3 4, p-S ill 3 2(C;ffM^nfe^^^^SU : 

h'n' >m«3 6 t^u-tnsRmai i tcmjE^ : Mn^ 

gt7 0 (ia3#fls) (liDSi^^neo 
[0048] zcDXoizmmmM 1 1 cM^^o^n 



(7) 
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[ 0 0 4 9 ] ^il *;^ffio0ff^T*(i. TFT30 <Z)T{P"f 
tU4. l.tl 3 a ^n B B y U 3 M 4 a i:lfctl(t 

$o£nSfc#K TFT3 0©h7>v^^^Si^ 

[0 0 5 0] C(7)J:-5^JIAJ13 a^W B y'J 

=]>If 4 at3mfeTliW&n"C^.S«fi1cC- J: !), TFT 

T[^6&m3 7 S#SSLts tftWSriDx.So El 6 (4, [2 
1 ^7^bfe7ft^S^.^^^ 1 0 0 a(:-3^t(7) h ^ > ^ 
^^^ttlS®l^^$:>nt- a cntl^tL. 07(4. mi 
iz^l tzm^^ ^ ^ ^ 1 0 0 atDffi^^ ^Si'> 
'J 3^-Jg4 a^^L^^^Wi-^tt^J^o^TtZ) 

^Ac, • Kb < >-«JEt: LT 1 5 VM4 V© 2 

[0 0 5 1 ] 0 6 hL37 t%t£$t't&£, TFTTU^ 
Sffi l_t(C5t-r^*fiffl>' , J3>JB4 afeMbt, ^tl 
{C*ta-CiE^Ji3 a$r^[j-^*l^£^ff^^ TFT7 

is << m& i tDiceigig^/i 3 a zBf&LtzmiiX o * 

30 [ 0 0 5 2] ^ III7(l?nUfcJt«CT©*-&T*fex 

if 3 a.Z± 'mi-&ZtTji<^ m*)ii^W**V)^ 
Sttfc^'Jhltlg-rai:. T F To07, -f ^^>^^5rffittK 

[ 0 0 5 3] mz, m 1 (D^SE(©ff$JBc^#Riia^^;u 
1 0 0 a.omMyo^X(Z^^xmSRXfm9 Sr#fiBU 

[0 0 5 4 ] [3 8 cTXrg ( 1 ) KuVf ±-5£* 5^ 
StB, ^- K-tj^^^oOTFTn-f StB 1 SrfflSt" 

4 o H^Jlo^j 1 0 0 0 °CcOS^T* 't'SOS La ^(^^ 
S£ ^ n a r 15 S 7 n --tr 7, t z * ( 1 5 T F T T U A StE 1 ^ ^: 

{IJfLii^nfcT F -f StK KD±WlZ$t&.C VDS 

>^i£, CVDiS^CJ: OW* L <(iT i, Cr, W, 

Ta, Mo7^f : Pd^^^O r l5S£^SfeS^ : ^/iv -f ^ r 
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8 Lt, U ^ >Jf 4 aRZfm^tm 3 a Srffjjgfc-T 

So d©Pg. ^ a B B y'J3>i4a01fi:lTI^ #3 
500-2000A (t>WhD-A) ;W£l-</'o 
5 0 0 A<tOil'fc« iUa^JSA^'SSjE^ 3 a£ 

ftt^t T F T 3 0 &ffj£&t£?fl 1 if RS&fiJi 4 1 fflg 
:MA S * S < & 0 j§ £T T F T 3 0 ©J£fi!c#gSIC ft S » 
Sfe, iS>fcS3 aCQjfffi: Ltli, fal000~300 
0Atf#£U<, 5 0 0-2 5 0 0 A#<fct)£F 

sl<i\ i o o oax >om^tmitcD%im 

1/1 o o oejgcsii*) AH-#c*#e>ni\ Sits 

OOOActDfV^, TFT 3 0 ©JfcEglfiCiJtt 
^ h©±#£JS< fcttK&tCT FT 3 0 ZWl 1 

mm&mmi i<D&mifi*&<**)'AgTTF'r3 o© 

ff£s!cA s H!iC&S 0 Hfc«afcJB3 a©JP£s!>s*<] i 5 o 0 
~2 5O0AT^nif, BlSf&j&^tetfff^ftSi:*; 
C, S^©B3)!lt)||ffl±JB^l:a^T;SFtro jg^S 3 
aSl>"^51'>';n>^4 a(±. 'i>&< £&TFT3 0 
©p - S iS 3 2©?*>^i> >^l/ffMffl©tl:fe£, V — 
:*rS££3 4#tf h'W>igi3$3 6^TFT71/-fSffi 1 

[0 0 5 5] ft, ±j£©^*5ilr> ') 3 >Jf 4 a £^7- 
> ^ b T *» 6 ®}tJi 3 a S Jf if£-T 5 i o ir b X & <fc ^ o 

flu #5sasffljfc!irefct, s*flfjc^ii' | j3>i4 

aCM&Tj&^Jf 3 a*ffM1-nfi«tV>CDT-, M#©^ 

coo5 6] mzms^nm (2) c^-rioc, 

T E o s h ^ • • ^r;u ^ • ~> u ^— h ) A* 
7,, TEB (rh7 -xf;i/-^-M/-h) T 
MOP (7- Kf' • ,*-3MU • ^-*-"> • 7^-^ V— #X 
5?£fflV>T, NSG, PSG, B S G, BPSG^W 

lmmzmm* i *r*m-rzo m lmrsfumm-i i 

©BlUi. fi5 0 0~8 0 0 0 AAs.SfS bf'o <£^(i, 

umitm&mis. b£&, mj- we c vDSfc <£ t) jtss 
^fb->i'=j-M (htom) ^mim&ms o o a©i± 

KWiSt 'lJCMb #£#J2 0 0 0 A©^/f#fiI£ 

tt-m i Jifi^eitJf 4 i ^ .si-: i, d© 

i -5 ^ v U -'r— h r^J^ggC !taT.7(ittx.T, S O G 
( 7. •_ . A : iJ 5- 7, : te^-tr # 7. ) J7f>3-h ■'_ 
T¥t§fclK£ff.-Sitb'rfc <: . XliCMPffiSSrSEb-rt 



74 

u-naaxttCMPiiaaniO^sfbLTisitiis & 

l:±«tTFT 3 0 ^^fiJcb^l'^V^fiJ^dHf e>ft 

[0057] mi mmmmm 4 1 tMb m 9 0 0 

°C©T--/iffl3£S£-rch(;:<ttK «*SK<-i:Wt 
^Js{bbT*><tOo 

[0 0 5 8] *(cE8©xfi (3) C^t<tot:, jgi 
^P^*g^@4 lCD±t, ^4 5 0~5 5 0°C. »SL< 
I±tt5 0 0°C©lt*Jfit)f£S^±|f^T-s ^S^]4 0 0~6 
10 OOcc/min©^^^, ^->^>*"X^$: 
ffll^SECVD (f5"Jx«> E*fi20~40Pa©C 
VD) (ZifJ, a-Si (7 7 ^JW7r^.i> , ;=i^) JSI£ 
JBj«-rS. a*#HSl4'T?, ^6 0 0-7 0 0 

°C\Z.xm 1 ~ 1 0B#fg N 5fSb<tt, 4~6B#K©7'- 
-;i/jBa$:|£-r5 ~ ti^t *) s p-Si (^'Ji> Un 
» M&l^ 500-2000 A©J9£ , $f $ b < 1 
0 0 0 A(OJ5$t*t5*TfHfflj«ft*-&4. C©^, n 
f t*;HCDTFT3 O^MtSa^tli, Sb (7 
>^t» , As (flt*) , P CJ» ftifCDVfllTcJH 

St, TFT 3 0£p^*;^i;-f sa-S-fcii, Al 
(7;Kr^A) , B (#D» , Ga (3b*Ur>A) , 

in (^y^^A) 3&ifoiiiiS7c*ro h-w?> 
iHC-r^->?iAWt i 5 K-7-T-i). », a-SiM* 
g^^T% «ECVDffi^tit)p-SiKSifiS9BJES 

(T^z^yrxit) b> ^cd^T-— ;u^Sipc«t»3ff 

3o [0 0 5 9] *iC08©Xg (4) td^-r«t-5t, p- 
Si§32^ 900 — 1 300 *CCDjaS, * b < fct 
#*J 1 0 0 0*C©ja9EtJ:?)«ligMbf SifcC«t5, «3 

CVDS«ft;«fc?)]S5iS»fbS'U3>il (H T 01) 

imzm5 o o A<ott«tfl«j»^ff*tJt«u ^n«^ 

hl&HJB 3 3eMt5. i©IS*, p-S 
i!3 2©J5^li, ft3 0 0~15O0A«f$, »S 
b<(±^33 5 0-4 5 0 A©jp£i:&tU 
3 3©JP^(±. 82 0 0-1 5 0 0 A©J9?, *fSL< 
4i (±«J3 0 0 A©ff£ tttZo C©«t-5l3ia5ffi«ft»fbllSlffl 

5o fib, p-Sii3 25iifttl)Ci:©^!:<t 

[ 0 0 6 0 ] Xlzm&OjTM (5) H^-Tioil. p- 
S i H 3 2 ±JZ?- I mm 3 3 IT, «J± CVD 
SVC i!)p-Si &:tt* b tfe- V- h 77, 

1 7 ^ h 'J V7;^ifl, ^ ^ > yxgf (IJ; D , 
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[0 0 6 1 ] {tU y-htffi3 1 G£fi«ffi) £s P 

-si jB-eaa < , a l ^©^asuxtt^JS im j* 

£\ 75"^i'VbU^^2 3#Se>fPJ^)-g|$X(i3:gf! 
+M KJBtO^jfiifcttt: J: !), ^7 y^"?h'J^^2 3 
ft£> »|t.]SS2tTFT7H , affiU(?)l5»)^t)t 

r n t i s a£ □ *©{&t s bis <• - 1 a* m* s f j ^ # 

$> £ o 

[0 0 6 2 ] &iC|2 9<7)XfS (6) ^tioC, TF 
T30JLDD (LightlyDoped Drai 
n Structure) «i££^n^**^i£>T 
FTi:1-£t§-£\ p^c7jp-S i/I3 5trv-7 

®tC ^-h®13 1 £ffi»v;*^fcbT, P&££>V 

-3X1 0l3/cm2oK-XlCt) K-:/U Sc^ 
Ts y- MS3 1 J: 5 tSOto^^tl/y?, h/f 

3 x 1 0 15 /cra2© ^-Xfi:t) K-7tSo ^ 
fc, TFT3 0^p^t^^l^i^l^ nSicDp- 
Sil32t:, V-^«3 4MK1/^>p1^3 6$: 
^T&fc^i^ B&^<miia&7cffiGD K->^> hSrffl 
OtF-7t^o CCDct-5CCLDD«3g^bfc®^ >' 

*y±y h*ig©TFTi:bT*>«fc^ ¥~hmm 

[0 0 6 3] ^ft^cDXgfc&TTLT^ nft^.^p 
-Si TFTMpft^Mp-S i TFTA^M 

^n^cMos mmsiMos) mm&t$^xm&ttm 

K^-Y^Bgl 0 1 &tf Y{HSIEftffl K7-f«l 0 4 
§rT F TZU-f SIS 1 ±©JSiaffl5tZffJJ5Ef 5 o C CD i 
oiC, TFT3Ottp-SiTFTtfe50T\ TFT 

3 0CDff^B#(C[g]-x|MT-, X{B!iSE»ffl K^M^[h]£§1 

o l&vYWsmmv^j.'m&i 0 4SMtsct 

[ 0 0 6 4 ] ^tCH9cDX#S (.7) il^X^iX 

immz i (.^aseg) sao t^:, ma, sex 

(i«ECVD«TE0S*7?*ffl^t, N S G> P 
SG. BSG, BPSG4M-y'J>r-hf7.m S 
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Mt^o S2JiPa«6S«4 2£>SffHu ^5 0 0 0- 

>pg££3 6 SrrSttfbrSfcS)^^ 1 0 0 0°C©T 
--;u^S2 0^BJKff^fc»x V-^lffi3 1 (fa 
C^tt<)3>^^h*-^3 7^ SJcMS^-y 

^ y ?\ a^fi-r * > tr- a jl ^ ^ > vm<D k ^ r x. y 
ifctt * ^ > tf- ax .y ^ > ?<d j: a & R^ts^ >v r y v 

^ T- s -5 <d r- . k»?skb5 ©wie * m± "eg 5 h l ^ *'J 

mL&^B^tt$ifaT%tzisb<D3 y# ? h*-;i^, =3 

> ^ > h rh- 37^ IrI— CDXlitZ J:01 2 JiP^IUf 
4 2 ^M(t-5o 

[0 0 6 5] Y*iCEl9(DXg (8) t:^-J-«t'5il, ^2 

a i m^&m.K^m^my vv-j i^i ooo 

-5 0 0 0 Ac7W£t:ii£«U MC7,th'JV^77^ 

[0 0 6 6] CCD»^, V-XH3 5 

^7 ^ v h 'J ^7 2 3#So««®-fflXt±^ffl 

y Kl^f^oi^ttc it), 77^vh'j 
[o o 6 7] mzm9<DJLm (9) iz^txo^, v- 

X(±«EC V DS^T EOS **7f Sffl^Ts NSG, 
PSG, BSG, BP SG&if^v'J^- hTJ^^M, 

g<bM^Kfb^ ^ ^ e «c 3 mmmmm 4 3 
&Mt5o m 3 m m&am 4 3 o^mm^ wsooo 

- 1 5 0 0 0 A* s ff* U^o jjfc^ti. CtZ)J:o^v 'j y 

[0 0 6 8 ] St, Le^m® 1 1 i: h* U 36^: 
£m%Qftt$ftt'TZtzl5b<D'3y## h 7h— 71/ 3 8*. 
^tx. -j^y>7^ fcjfc&J*y}Z—A3L>;>^i,-.y^cD 

fc \ ^-l^t": x: ^-Ax ^ :■ ■ -y ^ o & ^ ^3-:^ - 
-f- > j: 3 > ^ ^ h 3 8 zmn L fz:%ti\ 
t% □ ^ 4 & ^ ; ff; i: ( S (J re] L i : T- gr 5 u o P\ &£ 1 
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[0 0 6 9] &i::!I]9©xfg (10) f^Tioi^ $ 
3JfP^*g*iJi4 3©_htr, 'J yV>Vmmz£ 

5, IT OM^©a^#«iSflt£, #J500~200 
0A©IS£K±i«u It7i- h- U V^5 7-fXfi, # 

^*atffl^51ft^CItt, A l^©£*f*©SiV<^»l|8 
[0 0 7 0] *£UT. jUPtWil l©_tC:;tf'M i Y?k 

[0 0 7 1 ] fs», iiiic^Lfcjk*rni«tS2t:-=»v^-r \ 

lis *-7.XSffi«?6S5fJ*ffl«*tU -0)±t*jV^t«» 
©TFT3 0i:^JtJSLfc{iS(:7'775'7h U^^ 

5, iRk y^vf? Y 2 3tt, Cr-^Ni&i:© 

L fctfflft 7-5- >y * & h"© «*4 6 Jf £jb£ LTti^o ^ © 

i t o^commmm^mm^, »5oo~2oooa© 

S£n Kii«®2 l©±®£;i?'M * K3R©E|r|J«©£ 

fiom/fe-'iiDi-c^fcr^y^ts&iE-rctiftciUs Eft 
[0072] ftffci;, xjSoi^c&ji/wujasnfeT 

2 tmffiTZ Mollis- j\zMb 2fcJ; 9§8»)£fc;*ft. 

©^?foW B 5: LT&-3 «& H* s l!ft3 I £ ft T, 
fflSS5 0**»JFM;*ft£. 
[0 0 7 3] fi, H3(I^LfeSfllSg7 0Cot,>T 
li, p-SiI32' £±£E£>p-S i/B3 2 i:lB]-X 

at j; d 38 1 niHtetaji 4 i ±iznm u *o±t «us 

S3 3' £x3*©^- h*fe^/i3 3 ^-Xgti >5 7B 
J5SU Mt*®±tSift§jB;*a (S*«Sl) 3 1" 6^ 

[0 0 7 4] W±co«iji7'n-b^Ci!3, HI tif.L& 

1 0 0 atf^filti. 
[0 0 7 5] <^ 2 ©*96©ffJ!§>[3 1 0 tt, *^H^(Z) 

£. ft, Hi 0!:*t'i±. El i©H4£ri: lentil. &j§ 
1 OiC&tiT, Ell ■'-.ruJIicn^^-g^iZ-^TiitBj^cO 



(10) 

[ 0 0 7 6] 010 iliSOT, tall^^^ (HOOb 
Ji, HI 1 llTnl fzm 1 ©^©B^t&lTSi&Tfclf 3 a 
.5l>'^*£H;> 'J 3 ^ Jf 4 aoftfe 5 *©«g JgJ? A* 
itffc LTl> 5^/13 b i^!S D B H ->'j3>I4bJIi 
T&t), ^©^©jSfiiiKo^TIi, 31 1 ©3lj?£©ff>*gh 

iH]^T-fe5o its m2(DmM(DMm(Dm^e^^^jv 

l 0 0 bcS^rD-fc.xizooT&g! i©l£#g©ff;<g© 

io [0 0 7 7] fifl*), SI 0fC*5OT, TFTT'H'atS 
TiHSgUv 'J:: VJf 4 bifiBJ&ZtlX^Z. fit, 

i jgng&fgw 4 ni, c ©^*snv un>i4 b±tffj 

fij*nt^5. ffi>t» 3 bi±, 1 ©H56©B<£©i§£- 
hIBMiCs #Jx.i£, Ti, Cr, W, Ta, MoMP 
d©-3t>©'J>&< fcfc — 3&3;ir&Jg-> , ;-!M K*^^ 
So c©iot^ilvU1t-r h'A>f>«^t5i:, 

jgTtJf 3 b tf&lvU 3>i4 bWFT7H" 

[0078] -ne>©^s m2CDmMcofimiz£n 

m^&. TFT7U-f»SU TFT 3 OC&jUfiEg 

MllP»14 1f{:l^tf4ti!:t), i^vy^ 
#AoTL£d*^£^JIittfC[o];igU#-5o COfesb, 
jE^HS b©^5 >y^*>f>MWffl- g(5#TFT 3 0© 
io ^-^*;H3A^f 5Cfc^ j®7t^3 b^©^^^^^ 
ffCiD, -e©»©TFT©^fiSXgt:ik«»SSff 

iftii, TFT3 0©h7>y^^itM#^ g 
^t(i s «SS^*;noobtJ:5, itiSSBiH 

©H* & Sl^-f 5 d t. * s Wf g i: 3 . 
[0 0 7 9] ^2 ©*ffi©ff^T(i^i', JSLTia 1 1 & 

viai 2s#HBLT8iwrs«t-5t:^ssijsi5a±L» 

So 

[0 0 8 0]EP^ 0 1 1 t^-TioiC^ im&(DBm 

40 etna, -?3T\ AS*3ttta»©^e>Li-e^-r«t-5 

t, 75'^7t>i) ?^2 3-^V-^m®3 5^«fi1tr 
5Al^e,4S ^SIK^ if t £ t) jEJfc *ft S v 
^;Hi/IH©p - S i g 3 2 t:Ait5 tJi^C^o ffe 
.■^■C, T F T 7 U Y S« 1 ©IPJ)*- 6 Atf LfcM t) 
^^£g3 aCOBht^tlX^^^Mi"<b. fS.m.<D-^mL 

zx-rst&siz, m lmrsmmi 1 izxmt 5» c© 
.7«ii3 5 ©ts.. ^ i mfSiitmm 4 1© 

±®s ^2HPa^g?t/f 4 2 O .SW^ft-S^.^ ' 

s c © «£ -5 & !g 1 Jg Pa^fijf® 4 1 ^T-SWX!i^SS!W L- fc 



*#l«mi-84422 



19 

m*)9tfiK fi&ft£fctjS>teJi3a©±ffl (P-Si§3 

mmizx^r^ mvytizz otft3 ooj^j ^> 

[0 0 8 1 ] cnWU El 1 2lZ^t£?lZ&m2<D 
9UEoDJBJBt:<tnH, d<z><fc5fcv-*«ffi3 5 
«£) , !M/f F^iif 4 lftSltXiiMMLt 

mo a* 5 , mi&miz itmytm 3 b(D±m (p-si»3 

m%$tl2><DX\ ^**;i/Jfc5$ffl£>p-S iJM3 2ilA 
(linHs J: ST FT 3 Q<DZ>4 v9->yft!& 

^>s*;i/ 1 0 0 aXI± 1 0 0 biis t^-zfe^/nyx 
*£iz»ffl£n3fc«^ 3o^SSSfv/^;n 0 0a 

^Zii*^RGBfi^#¥fflcO£'Y n>T v *7 X 7 — 
6, ^Sl^'^'l/ 100aXttl0 0 bCZ&^T^ 

f7 ^ >v h ij v>7 7s 2 3o©j5fi$nti^^i^tffl i 

faSJKfcttfc, *rr&i.Sffi2±^J5ELTfe«ti^ 

tf ^ - «a ^ u tr ft * v -Ma s^jg s iz 

[0 0 8 3] S3fe86i©ff^CD?Sliai^'^^l OOaX 

^ejASf-rs^fchL/fcA^ MftM3 aW3 btf^qt 
t-£tOT\ TFTTU-f Sffil Wffi!lA^A*f>tS: A^f 

u, ;^atfi2^{H!i^e)m*r-rsct-5ccLTt^^o hp 

*k CC0ct-5(;fftS*^^^;H 0 0 aXli 100bS: 

-S ijf 3 ZtzytiVA^-rscii^K^Ct^*, iSS 

[0 0 8 4] &||JEtZ)Jf^CD^a^^^7L- lOOaX 
(£1 0 ObMut, TFT7*U^^lWZ;fcl;rSii£ 

[ 0 0 8 5 ] &mfcO)BMti>%W%t^£o^, M^tm 

£'.>/gj5^j5 <: ft 5 h^oJs^^^s^, m i ff^^t/g 

t 7 j±Ii&¥t§ibr S ZfclfiZ J: f K ZtDmmtift t-5o 

[ 0 0 8 6 ] ife, *:*SEcDjf;^T-ci, iSffia^u;i/ 



(ii) 

1 0 0 a.Zfi 1 0 0 b<DX«( jE^^A" 
SXii=3^7^— ^2)p-S i TFTT-fcSi: 

bfc* s , iS7^»TFT«a-S i T F TI?(£>ffetO 
ff^cD T F T tZ L T t , ID * *;i'ffMffl<Z>^ 
3§Wf tz KR1r*><D$:VB±'r?>£V>omm<DTl^ &m 

[0 0 8 7 ] Mtz. **StScD^CD«SS^^^;i/ 1 0 
0aX(il0 ObtC&^Ti^ — fi^Ji: bTftfffiii 5 0 £ 

fpjJKl 2^r>*2 2, &mzitu^©^;7^;uA, (g^ffi 
Wi 5 'Tf! i: ft 5 . .^JfflS&^tfflSS 5 - i: t J: 5 r« B B B ^ 

St B B aS^^;H 0 OaXlil o 
Sfe, ^e^*^^ 0 ^^ 1 0 0 aXtt 1 0 0 biZ^V^T 

s (hp*,, ni^:mR2<Dmiz^mm^^m(Dmm^m 

W5di:ft<, TFTTU-rS«lCD{PiJJZffi«^^ffl 
©*ffiS:Fatt5) Zh&pJf6T-<£>£o CCD J:-5 fzffi«# 

30 m-tZZiiifinli&X&Zo 
[0 0 8 8] 

A Jl ^^feit:^^ilS<Sh t co rs iz 

<t u k i] S" co e (t . a ^ A - m rf £ h ft ■ 5 3 
[ 0 0 8 9 ] !f;}:^2^je-ic(7) ( t^l:^^^;i -i:J:n 



?$r*13M 1-84422 



21 

i:fflP^i3|^(tenTl^c7)T% ^ lS«Offl!l*>6AtJL 

[0 0 9 0] !S*I13 KI2«©«ffi*?.>'<*;H;«fctl 

SIS lS+S^cDI&ftfg&^&^fflT-, jg^Jl 

Stott, ill 

[0 0 9 1] IB*S4 t3B*®«ES«^^'Ut J:n 

1 1 * 1 1 * sue; * * , #*sa v u ^ > n c <t o + 
[0 0 9 2] aiteftg 5 t;isSffl« H B a gfv^^ )i/tift 

[Bna©fB#&a»H] 

[0 2] BIl©«S*^M^;i/Sfltj5ft-J-STFT7'U 
[S3] 13 l©ifcfiS^*^£«J$-rs^WgfiGD 
[04] El 1 ©Ma^'U^O^MIrSt? ® 

[E5] 01 ©«^*^*;i/©£8*j«s^twh 
[0 6] *njfio^JBo«aa^^;i/tis;it e>nt 

T F T©^£>rvmtt0T-&5o 
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CLAIMS 



[Claim(s)] 

[Claim l] The liquid crystal display panel 
characterized by providing the following. 
The 1st and the 2nd substrate of a couple, 
this the [ the 1st and ] the liquid 
crystal pinched between 2 substrates Two 
or more transparent pixel electrodes 
prepared in the side which meets the 
aforementioned liquid crystal of the 1st 
substrate of the above in the shape of a 
matrix. Two or more switching elements 
which are formed in the 1st substrate of 
the above in the position which adjoins 
two or more of these pixel electrodes, 
respectively, and carry out switching 
control of two or more aforementioned 
pixel electrodes, respectively, The 
shading layer which consists of a 
refractory metal prepared in the position 
which counters two or more of these 
switching elements, respectively, 
respectively between the 1st substrate of 
the above, and two or more 
aforementioned switching elements, The 
polycrystal silicon layer in which this 
shading layer was prepared between the 
1st substrate of the above, and the 
aforementioned shading layer in the 
position with which it laps, respectively, 
respectively and the layer insulation 
layer prepared between the 
aforementioned shading layer and two or 
more aforementioned switching elements. 



[Claim 2] The liquid crystal display panel 
characterized by providing the following. 
The 1st and the 2nd substrate of a couple, 
this - the [ the 1st and ] • the liquid 
crystal pinched between 2 substrates Two 
or more transparent pixel electrodes 
prepared in the side which meets the 
aforementioned liquid crystal of the 1st 
substrate of the above in the shape of a 
matrix. Two or more switching elements 
which are formed in the 1st substrate of 
the above in the position which adjoins 
two or more of these pixel electrodes, 
respectively, and carry out switching 
control of two or more aforementioned 
pixel electrodes, respectively, The 
shading layer which consists of a 
refractory metal prepared in the position 
which counters two or more of these 
switching elements, respectively, 
respectively between the 1st substrate of 
the above, and two or more 
aforementioned switching elements, The 
polycrystal silicon layer prepared 
between the aforementioned shading 
layer and two or more aforementioned 
switching elements in the position which 
laps with this shading layer, respectively, 
respectively, and the layer insulation 
layer prepared between the 
aforementioned polycrystal silicon layer 
and two or more aforementioned 
switching elements, 

[Claim 3] It is the liquid crystal display 
panel according to claim 1 or 2 which the 
1st substrate of the above is a quartz 



1 



JP11-084422A 



substrate, and is characterized by the 
aforementioned refractory metal being 
the metal silicide containing at least one 
of Ti, Cr, W, Ta, Mo, and Pd. 
[Claim 4] It is a liquid crystal display 
panel given in any 1 term of the claims 
1-3 characterized by for the 
aforementioned shading layer having 
1000 to 3000A thickness, respectively, 
and the aforementioned polycrystal 
silicon layer having 500 to 2000A 
thickness, respectively. 
[Claim 5] The aforementioned layer 
insulation layer is a liquid crystal display 
panel given in any 1 term of the claims 
1-4 characterized by flattening of the field 
in which two or more aforementioned 
switching elements are formed being 
carried out by spin coat processing or 
CMP (Chemical Mechanical Polishing) 
processing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention belongs to the 
technical field of the liquid crystal display 
panel of the active matrix drive method 
by TFT (TFT) drive, and belongs to the 
technical field of the liquid crystal display 
panel of form which is especially used for 
a liquid crystal projector etc. and which 
prepared the black matrix in the TFT 
bottom. 



[0002] 

[Description of the Prior Art] 
Conventionally generally in the liquid 
crystal display panel used for this kind of 
liquid crystal projector etc. as a light 
valve, incidence of the incident light is 
carried out to a TFT array substrate on 
both sides of a liquid crystal layer from 
the opposite substrate side by which 
opposite arrangement is carried out. Here, 
if an incident light carries out incidence 
to the field for channel formation which 
consisted of the a Si (amorphous silicon) 
films and p Si (contest polysilicon) films 
of TFT, in this field, a photocurrent will 
occur according to the 
photo electric-translation effect, and the 
transistor characteristics of TFT will 
deteriorate. For this reason, it is common 
to an opposite substrate that the shading 
layer called two or more black matrices is 
formed in the position which counters 
each TFT, respectively. Such a black 
matrix is made from material, such as 
metallic materials, such as Cr 
(chromium), and resin black which 
distributed carbon to the photoresist, and 
has functions other than shading to the 
above -mentioned a -Si film and 
above-mentioned p-Si film of TFT, such 
as improvement in contrast, and color 
mixture prevention of color material. 
10003] Furthermore, when using right 
stagger type or KOPURANA type a -Si or 
p-SiTFT which takes top gate structure 
(namely, structure where the gate 
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electrode was prepared on the TFT array 
substrate at the channel bottom), 
especially in this kind of liquid crystal 
display panel, it is necessary to prevent a 
part of incident light's returning by the 
incident-light study system in a liquid 
crystal projector, and carrying out 
incidence to the channel of TFT from a 
TFT array substrate side as a light. 
[00041 For this reason, in JP,9- 127497, A, 
JP,3-52611,B, JP,3-125123,A, and 
JP,8171101,A, the technology which 
forms a black matrix also in the position 
(namely under TFT) which counters on 
the TFT array substrate which consists of 
a quartz substrate etc. at TFT is proposed. 
It is supposed that shading of the return 
light to the a-Si film and pSi film of TFT 
will be attained by this black matrix. In 
order for high temperature processing in 
the TFT formation process performed 
after the black matrix formation process 
on a TFT array substrate to break or to 
make it a black matrix not fuse by it 
especially according to this technology, it 
is made to form a black matrix from an 
opaque refractory metal. 
[0005] 

[Problem(s) to be Solved by the 
Invention] However, since the black 
matrix for shading of return light consists 
of a refractory metal, its thermal affinity 
with the TFT array substrate which 
consists of a quartz substrate in which a 
black matrix is formed is bad according to 
the Prior art mentioned above. More 



specifically, when put on hot 
environments and ordinary temperature 
environment, it will originate in the 
difference of physical properties, such as 
coefficient of thermal expansion of a 
black matrix and a TFT array substrate, 
and stress will occur among both. For this 
reason, distortion arises in a black matrix, 
or a crack enters, or distortion will arise 
in each component of a TFT array 
substrate, a layer insulation layer, and 
TFT etc., or a crack will go into it. 
Consequently, it returns from the crack of 
a black matrix, and a part of light will 
carry out incidence to the channel of TFT, 
or it will have a bad influence on the 
formation process of TFT. 
[0006] Furthermore, according to the 
Prior art mentioned above, incidence is 
carried out to the layer insulation layer 
which consists of NSG (non doped silicate 
glass) prepared in order to insulate a 
black matrix and TFT from the field 
which carried out incidence from the TFT 
array substrate side and in which a black 
matrix is not formed for light by 
returning. Thus, as a result of being 
reflected by other layer insulation layer 
metallurgy group electrodes which 
carried out incidence, to which it returns 
and which a part of light becomes from 
the upper surface of the layer insulation 
layer concerned, NSG further formed in 
the channel bottom, the return light 
reflected or reflected multiply in these 
layer insulation layers etc. carries out 
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incidence to the aSi film and pSi film for 
channel formation. This result, In a 
channel, the photocurrent by the 
photo electric-translation effect will occur. 
[0007] According to the Prior art 
mentioned above the above result, by 
having formed the shading film in the 
TFT bottom, there is a trouble that the 
transistor characteristics of TFT will 
deteriorate and there is also a trouble 
that the shading film constituted still in 
this way is not enough to shade return 
light. 

[0008] Let it be a technical problem to 
offer the liquid crystal display panel of 
the active matrix drive method which 
this invention is made in view of the 
trouble mentioned above, and can 
improve the shading performance and the 
switching characteristic of this switching 
element to light, such as return light 
from the switching element bottom, such 
as TFT. 
[0009] 

[Means for Solving the Problem] In order 
that a liquid crystal display panel 
according to claim 1 may solve the 
above-mentioned technical problem, the 
1st and the 2nd substrate of a couple, this 
- the [ the 1st and 1 - with two or more 
transparent pixel electrodes prepared in 
the side which meets the liquid crystal 
pinched between 2 substrates, and the 
aforementioned liquid crystal of the 1st 
substrate of the above in the shape of a 
matrix Two or more switching elements 



which are formed in the 1st substrate of 
the above in the position which adjoins 
two or more of these pixel electrodes, 
respectively, and carry out switching 
control of two or more aforementioned 
pixel electrodes, respectively, The 
shading layer which consists of a 
refractory metal prepared in the position 
which counters two or more of these 
switching elements, respectively, 
respectively between the 1st substrate of 
the above, and two or more 
aforementioned switching elements, It is 
characterized by having the polycrystal 
silicon layer in which this shading layer 
was prepared between the 1st substrate 
of the above, and t he aforementioned 
shading layer in the position with which 
it laps, respectively, respectively, and the 
layer insulation layer prepared between 
the aforementioned shading layer and 
two or more aforementioned switching 
elements. 

[0010] According to the liquid crystal 
display panel according to claim 1, the 
shading layer which consists of a 
refractory metal can prevent this light 
carrying out incidence to a switching 
element, even if it returns from the 1st 
substrate side and light, such as light, 
carries out incidence to the liquid crystal 
display panel concerned, since it is 
prepared in the position which counters a 
switching element. Furthermore, the 
polycrystal silicon layer is prepared 
between the 1st substrate and the 



4 



JP11-084422A 



shading layer in the position with which 
a shading layer laps. For this reason, 
although a shading layer consists of a 
refractory metal, since it is formed in the 
1st substrate, such as a quartz substrate, 
through a polycrystal silicon layer, the 
badness of thermal affinity with the 1st 
substrate which consists of a shading 
layer which consists of a refractory metal, 
a quartz substrate, etc. is eased. More 
specifically, even when put on hot 
environments and ordinary temperature 
environment, the stress between both 
who originate in the difference of physical 
properties, such as coefficient of thermal 
expansion of a shading layer and the 1st 
substrate, and are generated can be 
eased by the polycrystal silicon layer 
which intervenes among both. For this 
reason, distortion arises in a shading 
layer, a crack enters, distortion arises in 
each component of the 1st substrate, a 
polycrystal silicon layer, and a switching 
element etc., or it can prevent that a 
crack enters. 

[001 1] Moreover, after carrying out 
etching removal of the shading layer 
which consists of a refractory metal 
temporarily formed directly on the 1st 
substrate, such as a quartz substrate, 
namely, if it assumes that etching 
removal of the shading layer was carried 
out in the state where the 1st substrate 
and a shading layer have an interface, 
the front face of the 1st substrate will be 
ruined and the property of switching 



elements, such as TFT finally formed in 
the upper part, will deteriorate. However, 
according to this invention, since the 
polycrystal silicon layer is prepared 
between the 1st substrate and the 
shading layer, while etching removal of 
the shading layer can be carried out in 
the state where an interface exists 
between a polycrystal silicon layer and 
the 1st substrate, consequently the front 
face of the 1st substrate has not been 
comparatively ruined, a switching 
element can be formed above a shading 
layer. 

[0012] In order that a liquid crystal 
display panel according to claim 2 may 
solve the above-mentioned technical 
problem, the 1st and the 2nd substrate of 
a couple, this - the [ the 1st and ] -■ with 
two or more transparent pixel electrodes 
prepared in the side which meets the 
liquid crystal pinched between 2 
substrates, and the aforementioned 
liquid crystal of the 1st substrate of the 
above in the shape of a matrix Two or 
more switching elements which are 
formed in the 1st substrate of the above 
in the position which adjoins two or more 
of these pixel electrodes, respectively, and 
carry out switching control of two or more 
aforementioned pixel electrodes, 
respectively. The shading layer which 
consists of a refractory metal prepared in 
the position which counters two or more 
of these switching elements, respectively, 
respectively between the 1st substrate of 
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the above, and two or more 
aforementioned switching elements. It is 
characterized by having the polycrystal 
silicon layer prepared between the 
aforementioned shading layer and two or 
more aforementioned switching elements 
in the position which laps with this 
shading layer, respectively respectively 
and the layer insulation layer prepared 
between the aforementioned polycrystal 
silicon layer and two or more 
aforementioned switching elements. 
[0013] According to the liquid crystal 
display panel according to claim 2, the 
shading layer which consists of a 
refractory metal can prevent this light 
carrying out incidence to a switching 
element, even if it returns from the 1st 
substrate side and light, such as light, 
carries out incidence to the liquid crystal 
display panel concerned, since it is 
prepared in the position which counters a 
switching element. Furthermore, the 
polycrystal silicon layer is prepared 
between the shading layer and the 
switching element in the position which 
laps with a shading layer. For this reason, 
light, such as light, carries out incidence 
to a layer insulation layer by returning 
temporarily from the field which carried 
out incidence from the 1st substrate side 
and in which a shading layer is not 
formed. Since it is absorbed by the 
polycrystal silicon layer prepared on the 
shading layer though it was reflected by 
t he upper surface of a layer insulation 



layer, the component of a switching 
element, etc. and finally being reached to 
the shading layer top as a multiple 
reflection light It is prevented that such a 
multiple reflection light reaches a 
switching element. 
[0014] In addition, in a liquid crystal 
display panel according to claim 1 or 2, 
the aforementioned switching element 
may be constituted from a right stagger 
type or a KOPURANA type p-SiTFT 
(polysilicon contest TFT) element, and a 
shading layer may be prepared also in 
the 2nd substrate side of the above in the 
position which counters two or more 
aforementioned switching elements, 
respectively. In this case, although 
especially the p Si layer or a _ Si layer for 
channel formation is arranged in top gate 
type arrangement at the side near 
[ electrode / gate ] the 1st substrate, light, 
such as return light from the 1st 
substrate side, can be shaded by the 
shading layer. Simultaneously, it can 
shade by the shading layer in which the 
light from the 2nd substrate side was 
prepared by the 2nd substrate. 
[0015] In order that a liquid crystal 
display panel according to claim 3 may 
solve the above-mentioned technical 
problem, in a liquid crystal display panel 
according to claim 1 or 2, the 1st 
substrate of the above is a quartz 
substrate, and the aforementioned 
refractory metal is characterized by being 
the metal silicide containing at least one 
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of Ti, Cr, W, Ta, Mo, and Pd. 
[0016] According to the liquid crystal 
display panel according to claim 3, the 
thermal affinity of the shading layer 
which consists of metal silicide and 
contains silicon, and the 1st substrate 
and polycrystal silicon layer which 
consist of a quartz substrate is good. 
More specifically, even when put on hot 
environments and ordinary temperature 
environment, the stress which originates 
in the difference of physical properties, 
such as coefficient of thermal expansion, 
and is generated between a shading layer, 
and the 1st substrate and a polycrystal 
silicon layer is eased further. 
[0017] In order that a liquid crystal 
display panel according to claim 4 may 
solve the above-mentioned technical 
problem, in a liquid crystal display panel 
given in any 1 term of claims 13, it is 
characterized by for the aforementioned 
shading layer having 1000 to 3000A 
(angstrom) thickness, respectively, and 
the aforementioned polycrystal silicon 
layer having 500 to 2000A thickness, 
respectively. 

10018] according to the liquid crystal 
display panel according to claim 4, since a 
shading layer is thicker than 1000A, the 
effect of shading can fully expect it, and 
since it is thinner than 3000A, it is 
stopped by the grade which can fully ease 
the thermal stress in the hot 
environments in the formation process 
which is a switching element, and 



ordinary temperature environment by 
the polycrystal silicon layer and the effect 
which eases the stress generated in a 
shading layer since it is thicker than 
500A can fully expect a polycrystal silicon 
layer, and since it is thinner than 2000A, 
it forms a switching element behind - a 
switching element can be easily held 
down for the level difference of a layer 
insulation layer to the grade which can be 
formed 

[0019] In order that a liquid crystal 
display panel according to claim 5 may 
solve the above-mentioned technical 
problem, in a liquid crystal display panel 
given in any 1 term of claims 1-4, the 
aforementioned layer insulation layer is 
characterized by flattening of the field in 
which two or more aforementioned 
switching elements are formed being 
carried out by spin coat processing or 
CMP (Chemical Mechanical Polishing) 
processing. 

[0020] Since two or more switching 
elements are formed on the field of the 
layer insulation layer in which flattening 
was carried out by spin coat processing or 
CMP processing according to the liquid 
crystal display panel according to claim 5, 
it becomes possible to form a switching 
element easily. 

[0021] Such an operation and other gains 
of this invention will be made clear from 
the form of the operation explained below. 
[0022] 

[Embodiments of the Invention] 



7 



JP11-084422A 



Hereafter, the form of operat ion of this 
invention is explained hased on a 
drawing. 

[0023] <Form of the 1st operation> 
drawing 1 is the cross section of the liquid 
crystal display panel which is the form of 
operation of the 1st of this invention. In 
addition, in order to make each class and 
each part material into the size of the 
grade which can he recognized on a 
drawing, scales are made to have differed 
for each class or every each part material 
in drawing 1 . Moreover, drawing 2 is 
plans, such as various electrodes formed 
on the TFT array substrate 1 shown in 
drawing 1 . 

[0024] In drawing 1 , liquid crystal 
display panel 100a is equipped with the 
TFT array substrate 1 which constitutes 
an example of the 1st transparent 
substrate, and the opposite substrate 2 
which constitutes in this an example of 
the 2nd transparent substrate by which 
opposite arrangement is carried out. The 
TFT array substrate 1 consists for 
example, of a quartz substrate, and the 
opposite substrate 2 consists of a glass 
substrate. 

[0025] Two or more transparent pixel 
electrodes 11 are formed in the TFT array 
substrate 1 in the shape of a matrix, and 
as shown in drawing 2 , as shown in 
drawing 1 , the orientation film 12 with 
which predetermined orientation 
processing of rubbing processing etc. was 
performed is formed in it at the bottom. 



The pixel electrode 11 consists of 
transparent conductivity thin films, such 
as for example, an ITO film (indium teens 
oxide film). Moreover, the orientation film 
12 consists of organic thin films, such as 
for example, a polyimide thin film. 
[0026] On the other hand, it crosses to the 
opposite substrate 2 all over the, the 
common electrode 21 is formed, and the 
orientation film 22 with which 
predetermined orientation processing of 
rubbing processing etc. was performed is 
formed in the bottom. The common 
electrode 21 consists of transparent 
conductivity thin films, such as for 
example, an ITO film. Moreover, the 
orientation film 22 consists of organic 
thin films, such as a polyimide thin film. 
[0027] As shown in drawing 1 and 
drawing 2 , two or more TFT30 as an 
example of a switching element which 
carries out switching control of two or 
more pixel electrodes 11, respectively is 
formed in the position which adjoins two 
or more pixel electrodes 11, respectively 
at the TFT array substrate 1. 
[0028] The black matrix 23 is further 
formed in the predetermined field which 
counters at TFT30 at the opposite 
substrate 2. Such a black matrix is made 
from material, such as resin black which 
distributed metallic materials, such as Cr 
(chromium) and nickel (nickel), carbon, 
and Ti (titanium) to the photoresist, and 
has functions other than shading to the 
pSi (contest poly silicon) layer 32 of 
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TFT30, such as improvement in contrast, 
and color mixture prevention of color 
material. 

[0029] Thus, it is constituted, and 
between the TFT array substrates 1 and 
the opposite substrates 2 which have 
been arranged so that the pixel electrode 
11 and the common electrode 21 may 
meet, liquid crystal is enclosed with the 
space surrounded by the 
below-mentioned sealing compound 52 
(refer to drawing 4 and drawing 5 ), and 
the liquid crystal layer 50 is formed. The 
liquid crystal layer 50 takes a 
predetermined orientation state with the 
orientation films 12 and 22 in the state 
where the electric field from the pixel 
electrode 11 are not impressed. The liquid 
crystal layer 50 consists of liquid crystal 
which mixed the pneumatic liquid crystal 
of a kind or some kinds. Sealing 
compounds 52 are the adhesives for 
making two substrates 1 and 2 rival 
around those. 

[0030] In the position which counters 
TFT30, respectively, shading layer 3a 
which consists of a refractory metal is 
prepared between the TFT array 
substrate 1 and two or more TFT30, 
respectively. In the position with which 
this shading layer 3a laps, respectively, 
polycrystal silicon layer 4a is prepared 
between the TFT array substrate 1 and 
shading layer 3a, respectively. 
Furthermore, between shading layer 3a 
and two or more TFT30, the insulating 



layer 41 is formed between the 1st layer. 
Between the 1st layer, an insulating layer 
41 is formed in order to carry out the 
electric insulation of the p Si layer 32 
which constitutes TFT30 from shading 
layer 3a. Furthermore, an insulating 
layer 41 also has a function as a ground 
film for TFT30 by being formed all over 
the TFT array substrate 1 between the 
1st layer. That is, it has the function to 
prevent degradation of the property of 
TFT30 with the dry area at the time of 
surface lapping of the TFT array 
substrate 1, the dirt which remains after 
washing. 

[0031] With the form of this operation, 
especially, in this way, although shading 
layer 3a consists of a refractory metal, 
since it is formed on the TFT array 
substrates 1, such as a quartz substrate, 
through polycrystal silicon layer 4a, the 
badness of thermal affinity of shading 
layer 3a and the TFT array substrate 1 is 
eased. More specifically even when put 
on hot environments and ordinary 
temperature environment, the stress 
between both who originate in the 
difference of physical properties, such as 
coefficient of thermal expansion of 
shading layer 3a and the TFT array 
substrate 1, and are generated can be 
eased by polycrystal silicon layer 4a 
which intervenes among both. For this 
reason, distortion arises in shading layer 
3a, a crack enters, distortion arises in 
each component of the TFT array 
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substrate 1, polycrystal silicon layer 4b, 
and TFT30 etc., or it can prevent quite 
well to it as compared with the case 
where the Prior arts (JP,9- 127497, A etc.) 
which mentioned above the situation 
where a crack entered are used, 
consequently, the shading nature and 
reliability of shading layer 3a will be 
boiled markedly, can improve, and can 
improve transistor characteristics, such 
as the switching characteristic of TFT30 
[0032] An insulating layer 41 consists of 
high insulation glass or silicon oxide 
films, such as NSG (non doped silicate 
glass), PSG (phosphorus silicate glass), 
BSG (boron silicate glass), and BPSG 
(boron phosphorus silicate glass), etc. 
between the 1st layer. 
[0033] Shading layer 3a consists of 
refractory metals, such as Ti (titanium), 
Cr (chromium), W (tungsten), Ta 
(tantalum), Mo (molybdenum), and Pd 
(lead). It consists of metal silicide (for 
example, tungsten silicide WSi) 
containing at least one of Ti, Cr, W, Ta, 
Mo, and Pd more preferably Thus, if 
constituted from metal silicide (i.e., if 
silicon is included in the material of a 
shading layer), thermal affinity with an 
insulating layer 41 will become good 
between the 1st layer which comes to 
contain polycrystal silicon layer 4a and 
silicon. More specifically, even when put 
on hot environments and ordinary 
temperature environment, the stress 
which originates in the difference of 



physical properties, such as coefficient of 
thermal expansion, and is generated 
between insulating layers 41 is further 
eased between shading layer 3a, 
polycrystal silicon layer 4a, or the 1st 
layer. 

[0034] According to the form of this 
operation these results, between the TFT 
array substrate 1 and the 1st layer, 
distortion arises in shading layer 3a, a 
crack enters, distortion arises in each 
component of an insulating layer 41 and 
TFT30 etc., or the situation where a crack 
enters can be avoided still more 
effectively. For this reason, it can prevent 
effectively having a bad influence on the 
formation process of subsequent TFT by 
distortion and cracks, such as that return 
from the crack of shading layer 3a, and a 
part of light carries out incidence to the 
channel of TFT30, and shading layer 3a. 
Therefore, according to the form of 
operation of**** 1, the transistor 
characteristics of TFT30 are improved 
and. finally, liquid crystal display panel 
100a enables it to express the good 
high-definition picture of coloring as high 
contrast. 

[0035] Furthermore with the form of the 
1st operation, the transistor 
characteristics of TFT30 are improved 
also from the following standpoint 
compared with the Prior arts 
(JP,9-127497,A etc.) mentioned above, 
that is, since polycrystal silicon layer 4a 
does not exist in the Prior art mentioned 
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above, after carrying out etching removal 
of the shading layer 3a which consists of 
a refractory metal, while [ the 1st layer ] 
becoming the ground which is TFT30, an 
insulating layer 41 will be formed and 
TFT30 will be formed on it Here, 
according to research of 
invention in this application persons, 
after carrying out etching removal of the 
shading layer 3a which consists of a 
refractory metal, the front face of the TFT 
array substrates 1, such as a quartz 
substrate, is ruined, and it is known that 
the property of TFT30 finally formed in 
the upper part will deteriorate. With the 
form of the 1st operation, while an 
interface exists between polycrystal 
silicon layer 4a and the TFT array 
substrate 1, since the layer structure to 
which an interface does not exist in 
between is adopted, after carrying out 
etching removal of shading layer 3a and 
the polycrystal silicon layer 4a, the front 
face of the TFT array substrate 1 does not 
need to be here, comparatively ruined 
[ with the TFT array substrate 1 and 
shading layer 3a ]. Therefore, according 
to the form of the 1st operation, the 
transistor characteristics of TFT30 are 
improved more. 

[0036] In addition, shading layer 3a is 
grounded through predetermined wiring 
through the contact hole which is not 
illustrated, or is connected to the 
constant source of potential. For this 
reason, when the potential of shading 



layer 3a changes, it does not have a bad 
influence on the switching characteristic 
of TFT30 etc. However, it is also possible 
for shading layer 3a to float electrically, 
or to use shading layer 3a as wiring for 
the below-mentioned storage 
capacitances (to refer to drawing 3 ). 
[0037] TPT30 is equipped with the drain 
field 36 formed in the source field 34 
formed in the p Si layer 32 in which a 
channel is formed of the electric field 
from the gate electrode 31 (scanning 
electrode) and the gate electrode 31, the 
gate insulating layer 33 which insulates 
the gate electrode 31 and the p Si layer 
32, and the p Si layer 32, the source 
electrode 35 (signal electrode), and the 
p Si layer 32 as shown in drawing 1 . One 
to which it corresponds of two or more 
pixel electrodes 11 is connected to the 
drain field 36. The source field 34 and the 
drain field 36 are formed by doping the 
dopant the object for n types of 
predetermined concentration, or for p 
types to the p Si layer 32 like the 
after-mentioned according to whether n 
type or a p type channel is formed. TFT of 
an n type channel has the advantage that 
a working speed is quick, and TFT of p 
type channel has the advantage that it is 
easy to form p type channel. The source 
electrode 35 (signal electrode) may be 
constituted from transparent 
conductivity thin films, such as an ITO 
film, like the pixel electrode 11, and may 
consist of opaque thin films, such as 
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metal membrane metallurgy group 
silicide, such as aluminum. Moreover, 
between the gate electrode 31, the gate 
insulating layer 33, and the 1st layer, on 
the insulating layer 41, while [ the 2nd 
layer ] the contact hole 38 which leads to 
the contact hole 37 which leads to the 
source field 34, and the drain field 36 was 
formed, respectively, the insulating layer 
42 is formed. Electrical installation of the 
source electrode 35 (signal electrode) is 
carried out to the source field 34 through 
the contact hole 37 to this source field 34. 
Furthermore, on the source electrode 35 
(signal electrode) and the 2nd insulating 
layer 42, while [ the 3rd layer ] the 
contact hole 38 to the drain field 36 was 
formed, the insulating layer 43 is formed. 
Electrical installation of the pixel 
electrode 11 is carried out to the drain 
field 36 through the contact hole 38 to 
this drain field 36. The above-mentioned 
pixel electrode 11 is formed in the upper 
surface of an insulating layer 43 between 
the 3rd layer constituted in this way. 
[0038] It is prevented that an incident 
light carries out incidence to the pSi 
layer 32 directly since the black matrix 
23 of plurality t position / which counters 
the opposite substrate 2 with the gestalt 
of this operation at each TFT30, 
respectively although a photocurrent 
occurs according to the 
photo electric-translation effect which 
p-Si has when light carries out incidence 
of the p-Si layer 32 in which a channel is 



generally formed here and the transistor 
characteristics of TFT30 deteriorate ] is 
formed, furthermore, this ■- adding or 
replacing with the gate electrode 31 - 
the wrap from a top - if the source 
electrode 35 (signal electrode) is formed 
from opaque metal thin films, such as 
aluminum, like - the black matrix 23 
or the incidence of the incident light 
(namely drawing 1 light from a top) to 
the p-Si layer 32 can be prevented 
effectively independently 
[0039] As shown in the plan of drawing 2 , 
the pixel electrode 11 constituted as 
mentioned above is arranged in the shape 
of a matrix on the TFT array substrate 1, 
adjoins each pixel electrode 11, and 
TFT30 is formed, and the source 
electrode 35 (signal electrode) and the 
gate electrode 31 (scanning electrode) are 
formed respectively along the boundary 
of the pixel electrode 11 in every direction. 
In addition, drawing 2 is for the 
matrix-like array of the pixel electrode 11 
etc. being simplified and shown on 
account of explanation, and each actual 
electrode has like more complicated 
3-dimensional composition so that it may 
wire through the contact hole etc. and 
drawing 1 may show between layer 
insulation layers and a top. 
[0040] Although not shown in drawing 1 , 
as shown in drawing 3 , the storage 
capacitance 70 is formed in the pixel 
electrode 11, respectively. p-Si layer 32' in 
which this storage capacitance 70 is more 
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specifically formed of the same process as 
the p-Si layer 32, insulating-layer 33' 
formed of the same process as the gate 
insulating layer 33, and the 
storage-capacitance electrode (capacity 
line) 31 formed of the same process as the 
gate electrode 31 - ' - It consists of a part 
of pixel electrodes 11 which counter 
storage-capacitance electrode 31' through 
insulating layers 42 and 43 between the 
2nd and the 3rd layer between insulating 
layers 42 and 43, the 2nd, and the 3rd 
layer, thus ■- since the storage 
capacitance 70 is formed, even if duty 
ratio is small quantity •■ a detailed 
display is enabled In addition, 
storage-capacitance electrode (capacity 
line) 31' is prepared in parallel with the 
gate electrode (scanning electrode) 31 on 
the field of the TFT array substrate 1, as 
shown in drawing 2 . Moreover, it is also 
possible to use the shading layer 3 as 
wiring of a storage capacitance 70 as 
mentioned above. 

[0041] The whole liquid crystal display 
panel 100 composition constituted as 
mentioned above is explained with 
reference to drawing 4 and drawing 5 . In 
addition, drawing 4 is the plan which 
looked at the TFT array substrate 1 from 
the opposite substrate 2 side with each 
component formed on it, and drawing 5 is 
an H-H' cross section of drawing 4 shown 
including the opposite substrate 2. 
[0042] In drawing 4 , on the TFT array 
substrate 1, the sealing compound 52 is 



formed along the edge, and the 
circumference abandonment 53 of the 
opposite substrate 2 is specified in 
parallel to the inside. The driver circuit 
101 for the X side drive and the mounting 
terminal 102 are formed in the field of the 
outside of a sealing compound 52 along 
with one side of the TFT array substrate 
1, and the driver circuit 104 for the Y side 
drive is formed in it along with two sides 
which adjoin this one side. Furthermore, 
two or more wiring 105 is formed in one 
side in which the TFT array substrate 1 
remains. Moreover, the fish eye 106 
which consists of a flow agent for taking 
an electric flow between the TFT array 
substrate 1 and the opposite substrate 2 
is formed in the four corners of a sealing 
compound 52. And as shown in dr awing 
5 , the opposite substrate 2 with the 
almost same profile as the sealing 
compound 52 shown in drawing 4 has 
fixed to the TFT array substrate 1 by the 
sealing compound 52 concerned. 
[0043] Electrical installation of the driver 
circuit 101 for the X side drive and the 
driver circuit 104 for a drive for Y is 
carried out to the source electrode 35 
(signal electrode) and the gate electrode 
31 (scanning electrode) by wiring, 
respectively. The status signal changed 
into the form in which a real time display 
is possible from the control circuit which 
is not illustrated is inputted into the 
driver circuit 101 for the X side drive, and 
the driver circuit 101 for the X side drive 
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sends the signal level according to the 
status signal to the source electrode 35 
(signal electrode) according to the driver 
circuit 104 for the Y side drive sending a 
gate voltage to the gate electrode 31 
(scanning electrode) in order in pulse. It 
is also possible to be the same process 
and to form the driver circuit 101 for the 
X side drive and the driver circuit 104 for 
the Y side drive especially with the 
gestalt of this operation, at the time of 
formation of TFT30, since TFT30 is p-Si 
(contest polysilicon) type TFT, and it is 
advantageous on manufacture. 
[0044] In addition, you may make it 
connect with LSI for a drive mounted on 
TAB (tape automated bonding substrate) 
instead of forming the driver circuit 101 
for the X side drive, and the driver circuit 
104 for the Y side drive on the TFT array 
substrate 1 electrically and mechanically 
through the anisotropy electric 
conduction film prepared in the periphery 
of the TFT array substrate 1. 
[0045] Moreover, although not shown in 
drawing 5 from drawing 1 , according to 
the exception of modes of operation, such 
as for example, TN (Twisted Nematic) 
mode, STN (super TN) mode, and D STN 
(doubleSTN) mode, and the normally 
white mode / normally black mode, a 
polarization film, a phase contrast film, a 
polarizing plate, etc. are arranged in a 
predetermined direction at the side in 
which the incident light of the side in 
which the incident light of the opposite 



substrate 2 carries out incidence, and the 
TFT array substrate 1 carries out 
outgoing radiation, respectively. 
[0046] Next, operation of the gestalt of 
this operation constituted as mentioned 
above is explained with reference to 
drawing 5 from drawing 1 . 
[0047] First, the driver circuit 101 for the 
X side drive which received the status 
signal from the control circuit impresses 
a signal level to the source electrode 35 
(signal electrode) in the timing and the 
size according to this status signal, in 
parallel to this, the driver circuit 104 for 
the Y side drive impresses a gate voltage 
to an electrode 31 (scanning electrode) 
one by one in pulse to predetermined 
timing, and TFT30 drives it. In TFT30 to 
which source voltage was impressed by 
this when the gate voltage was set to ON, 
voltage is impressed to the pixel electrode 
11 through the channel and the drain 
field 36 which were formed in the source 
field 34 and the p-Si layer 32. And as for 
the voltage of this pixel electrode 11, only 
the time when no less than 3 figures are 
longer than the time when source voltage 
was impressed is maintained by the 
storage capacitance 70 (refer to drawing 
3). 

[0048] Thus, if voltage is impressed to the 
pixel electrode 11, the orientation state of 
the liquid crystal in the portion pinched 
by this pixel electrode 11 and common 
electrode 21 in the liquid crystal layer 50 
changes, and if it is a normally white 
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mode Where voltage is impressed, 
passage of this liquid crystal portion of an 
incident light is made impossible, and if 
it is normally black mode Where voltage 
is impressed, passage of this liquid 
crystal portion of an incident light is 
enabled, and from liquid crystal display 
panel 100a, light with the contrast 
according to the status signal carries out 
outgoing radiation as a whole. 
[0049] Especially, with the gestalt of this 
operation, since shading layer 3a is 
prepared in polycrystal silicon layer 4a in 
piles and the bad influence by return 
light is reduced as mentioned above by 
the TFT30 bottom, the transistor 
characteristics of TFT30 are improved by 
it and, finally liquid crystal display panel 
100a enables it to express the good 
high-definition picture of coloring as high 
contrast at it. 

[0050] Next, with reference to drawing 6 
and drawing 7 , examination is added 
about how many transistor 
characteristics of TFT30 have been 
improved by composition in which 
shading layer 3a is prepared in 
polycrystal silicon layer 4a in piles in this 
way Drawing G shows the result of the 
transistor -characteristics examination 
about liquid crystal display panel 100a 
shown in drawing 1 . On the other hand, 
drawing 7 shows the result of the 
transistor -characteristics examination 
about the example of comparison which 
has the composition which excepted 



polycrystal silicon layer 4a from the 
composition of liquid crystal display 
panel 100a shown in drawing 1 . In 
addition, in drawing 6 and drawing 7 , 
the gate voltage impressed to a gate 
electrode is shown in a horizontal axis, 
and the drain current which flows in that 
case is shown in a vertical axis. Moreover, 
the test result is shown about two kinds 
of states, 15V and 4V, as source drain 
voltage, respectively. 

[0051] When drawing 6 is compared with 
drawing 7 , it turns out that the 
switching characteristic of a transistor is 
improved farther than the case where 
formed polycrystal silicon layer 4a first 
on the TFT array substrate 1, and the 
gestalt of this operation which prepared 
shading layer 3a in this in piles forms 
direct shading layer 3a on the TFT array 
substrate 1. 

[0052] In addition, the switching 
characteristic of TFT improves as 
compared with the example influenced as 
it was of return light, without completely 
preparing shading layer 3a also by the 
case of the example of comparison shown 
in drawing 7 . 

[0053] Next, the manufacture process of 
liquid crystal display panel 100a of the 
gestalt of the 1st operation is explained 
with reference to drawing 8 and drawing 

2 • 

[0054] As first shown in the process (1) of 
drawing 8 , the TFT array substrates 1, 
such as a quartz substrate and hard glass, 
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are prepared. Here, preferably, annealing 
processing is carried out at inert gas 
atmosphere, such as N2 (nitrogen), and 
the elevated temperature of about 1000 
degrees C, and it pre treats so that 
distortion produced in the TFT array 
substrate 1 in the elevated-temperature 
process carried out behind may decrease. 
Thus, a polycrystal silicon layer is formed 
by reduced pressure CVD etc. all over the 
processed TFT array substrate 1, and the 
shading layer which consists of metal 
silicide of refractory metals, such as Ti, 
Cr, W, Ta, Mo, and Pd, etc. preferably by 
the sputtering method, CVD, etc. is 
further formed all over a polycrystal 
silicon layer. After that, according to a 
photolithography process and an etching 
process, it leaves these polycrystal silicon 
layers and shading layers that were 
formed all over the substrate only to the 
field which is due to form TFT30, and 
polycrystal silicon layer 4a and shading 
layer 3a are formed. Under the present 
circumstances, as thickness of polycrystal 
silicon layer 4a, about 5O0-2000A 
(angstrom) is desirable. On another side 
on which the effect which eases stress 
does not increase so much even if the 
effect which eases the stress which 
originates in preparing shading layer 3a 
which consists of a refractory metal, and 
is produced becomes low practically and 
it is thicker than 2000A, when thinner 
than 500A While causing the time for 
forming the polycrystal silicon layer 4a 



itself, and elevation of cost, between the 
1st layer which forms TFT30 behind, the 
level difference of an insulating layer 41 
becomes large too much, and formation of 
TFT30 becomes difficult. Moreover, as 
thickness of shading layer 3a, about 
1000-3000A is desirable, about 
1500 2500A makes it more fond further, 
and it is a pile. If thicker [ if thinner than 
1000A, the effect (for example, about 
1/1000 permeability) of shading will not 
fully be acquired, and ] than 3000A 
Generating of the thermal stress in the 
hot environments in a formation process 
and ordinary temperature environment 
of TFT30 becomes large too much. In 
addition, while causing the time for 
forming the shading layer 3a itself, and 
elevation of cost, between the 1st layer 
which forms TFT30 behind, the level 
difference of an insulating layer 41 
becomes large too much, and formation of 
TFT30 becomes difficult. Furthermore, if 
the thickness of shading layer 3a is about 
150O-25OOA, while good shading nature 
will be obtained, it is necessary to hardly 
produce the problem of a level difference 
practically, either. Shading layer 3a and 
polycrystal silicon layer 4a are formed so 
that the field, the source field 34, and the 
drain field 36 for channel formation may 
be seen and covered from the rear face of 
the TFT array substrate 1 among the pSi 
layers 32 of TFT30 at least. 
[0055] In addition, after ********** ing 
above-mentioned polycrystal silicon layer 
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4a, you may make it form shading layer 
3a. However, since what is necessary is 
just to form shading layer 3a in 
polycrystal silicon layer 4a in piles 
fundamentally in order to carry out 
alignment of both appearance correctly 
and to reduce the number of processes 
with the gestalt of this operation, it is 
advantageous to perform both etching 
collectively as mentioned above. 
[0056] Next, as shown in the process (2) 
of drawing 8 , while [ t he 1st layer ] 
consisting of silicate glass films, such as 
NSG, PSG, BSG, and BPSG, a nitride, a 
silicon-oxide film, etc. using TEOS 
(tetrapod ethyl orthochromatic silicate) 
gas, TEB (tetrapod ethyl boat rate) gas, 
TMOP (tetrapod methyl OKISHI force 
rate) gas, etc, by the ordinary pressure or 
reduced pressure CVD, an insulating 
layer 41 is formed on shading layer 3a. 
The thickness of an insulating layer 41 
has desirable about 500-8000A between 
the 1st layer. Or after forming a thermal 
oxidation film, a 

high-temperature-oxidation silicon film 
(HTO film) and a nitride are further 
deposited on the comparatively thin 
thickness of about 500A by reduced 
pressure CVD etc., and an insulating 
layer 41 may be formed between [ with 
multilayer structure with a thickness of 
about 2000A ] the 1st layer. Furthermore, 
it may pile up or replace with such a 
silicate glass film, the spin coat of the 
SOG (spin on glass : spinning-like glass) 



may be carried out, a flat film may be 
formed, and a curly grain or CMP 
processing may be performed. Thus, if 
flattening of the upper surface of an 
insulating layer 41 is carried out by spin 
coat processing or CMP processing 
between the 1st layer, the advantage of 
being easy to form TFT30 behind in the 
bottom will be acquired. 
[0057] In addition, between the 1st layer, 
to an insulating layer 41, by performing 
about 900-degree C annealing processing, 
while preventing contamination, you may 
carry out flattening. 

[0058] Next, as shown in the process (3) 
of drawing 8 , about 450- 550 degrees C of 
a Si (amorphous silicon) films are 
preferably formed comparatively on an 
insulating layer 41 between the 1st layer 
with the reduced pressure CVD (for 
example, CVD with a pressure of about 
20 40Pa) using the mono-silane gas of 
flow rate about 400 to 600 cc/min, 
disilane gas, etc. of about 500 degrees C 
in low-temperature environment. Then, 
in nitrogen atmosphere, at about 600*700 
degrees C, preferably, solid phase growth 
of the p Si (contest polysilicon) film is 
carried out by ****** which performs 
annealing processing of 4 - 6 hours for 
about 1 to 10 hours until it becomes the 
thickness of about 1000A preferably in 
about 500-2000A thickness. Under the 
present circumstances, in creating n 
channel type TFT30, it dopes slightly the 
dopant of V group elements, such as Sb 
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(antimony), As (arsenic), and P (Lynn), 
with an ion implantation etc. Moreover, 
in using TFT30 as a pchannel type, it 
dopes slightly the dopant of III group 
elements, such as aluminum (aluminum), 
B (boron), Ga (gallium), and In (indium), 
with an ion implantation etc. In addition, 
you may form an p-Si film directly by 
reduced pressure CVD etc. without 
passing through an a*Si film. Or drive 
silicon ion into the p-Si film deposited by 
reduced pressure CVD etc., once make it 
amorphous (amorphous-izing), it is made 
to recrystallize by annealing processing 
etc. after that, and an p-Si film may be 
formed. 

[0059] Next, as shown in the process (4) 
of drawing 8 , a thermal oxidation film 
with a comparatively thin thickness of 
about 300A is formed for the p-Si layer 32 
t he temperature of about 900-1300 
degrees C, and by oxidizing thermally 
with the temperature of about 1000 
degrees C preferably, a 
high temperature-oxidation silicon film 
(HTO film) and a nitride are further 
deposited on the comparatively thin 
thickness of about 500A by reduced 
pressure CVD etc., and the gate 
insulating layer 33 with multilayer 
structure is formed, consequently the 
thickness of the p-Si layer 32 •• the 
thickness of about 300-1500A desirable 
- the thickness of about 350-450A -- 
becoming - the thickness of the gate 
insulating layer 33 - the thickness of 



about 200 1500A - it becomes the 
thickness of about 300A preferably Thus, 
by shortening elevated-temperature 
thermal oxidation time, when using 
especially an about 8 inches large-sized 
wafer, the warp by heat can be prevented. 
However, you may form the gate 
insulating layer 33 with a single layer 
structure only by oxidizing the p-Si layer 
32 thermally. 

[0060] Next, as shown in the process (5) 
of drawing 8 , after depositing p Si by 
reduced pressure CVD etc. through the 
gate insulating layer 33 on the p-Si layer 
32, the gate electrode 31 (scanning 
electrode) is formed according to a 
photolithography process, an etching 
process, etc. using the gate mask. 
[0061] However, the gate electrode 31 
(scanning electrode) may be formed from 
a metal membrane or metal silicide films, 
such as not an p-Si layer but aluminum, 
or may be formed in a multilayer 
combining these metal membranes or a 
metal silicide film, and an p-Si film, in 
this case, it also becomes possible to omit 
a part or all of the black matrix 23 by the 
shading nature which a metal membrane 
metallurgy group silicide film has if the 
black matrix 23 arranges the gate 
electrode 31 (scanning electrode) as the 
part or the shading film which boils all 
and corresponds of a wrap field In this 
case, there is an advantage which can 
prevent decline in the pixel numerical 
aperture by the lamination gap with the 
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opposite substrate 2 and the TFT array 
substrate 1 especially. 
[0062] Next, as shown in the process (6) 
of drawing 9 , when TFT30 is set to n 
channel type TFT with LDD 
(LightlyDoped Drain Structure) structure, 
In order to form the low concentration 
dope field which constitutes the part 
which adjoins the p type p-Si layer 32 
among the source field 34 and the drain 
field 36 first at a channel side, 
respectively The gate electrode 31 is used 
as a diffusion mask, the dopant of V 
group elements, such as P, by low 
concentration It dopes, (for example, P 
ion - dose of one to 3xl013-/cm2) then, 
after forming a resist layer on the gate 
electrode 31 with the latus mask of width 
efface rather than the gate electrode 31, 
similarly the dopant of V group elements, 
such as P, is doped by high concentration 
(for example, P ion - the dose of one to 
3xl015-/cm2) Moreover, in the n type p-Si 
layer 32, when using TFT30 as a 
p channel type, in order to form the 
source field 34 and the drain field 36, the 
dopant of III group elements, such as B, 
is used and doped. Thus, when it 
considers as LDD structure, the 
advantage which can reduce the short 
channel effect is acquired. In addition, it 
is not necessary to dope by dividing into 
two stages low-concentration and 
high concentration, in this way. For 
example, it is good also as TFT of offset 
structure, without performing a 



low-concentration dope, and it is good 
also as self aryne type TFT by the 
ion-implantation technology using P ion, 
B ion, etc., using the gate electrode 31 as 
a mask. 

[0063] In parallel to these processes, the 
driver circuit 101 for the X side drive 
with the CMOS (complementary MOS) 
structure which consists of n channel 
type p SiTFT and pchannel type p SiTFT, 
and the driver circuit 104 for the Y side 
drive are formed in the periphery on the 
TFT array substrate 1. Thus, since 
TFT30 is p SiTFT, at the time of 
formation of TFT30, it is the same 
process, and it can form the driver circuit 
101 for the X side drive, and the driver 
circuit 104 for the Y side drive, and is 
advantageous on manufacture. 
[0064] next, it is shown in the process (7) 
of drawing 9 - as - the gate electrode 31 
(scanning electrode) a wrap ■- like, 
using an ordinary pressure or reduced 
pressure CVD, TEOS gas, etc., while [ the 
2nd layer ] consisting of silicate glass 
films, such as NSG, PSG, BSG, and 
BPSG, a nitride, a silicon-oxide film, etc., 
an insulating layer 42 is formed The 
thickness of an insulating layer 42 has 
desirable about 5000-15000A between the 
2nd layer. And in order to activate the 
source field 34 and the drain field 36, 
after performing about 1000 degree C 
annealing processing about 20 minutes, 
the contact hole 37 to the source electrode 
31 (signal electrode) is formed by dry 
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etching, such as reactant etching and 
reactant ion beam etching. Under the 
present circumstances, there is an 
advantage that the direction which 
carried out opening of the contact hole 37 
can make an opening configuration 
almost the same as a mask configuration 
by anisotropic etching like reactant 
etching and reactant ion beam etching. 
However, if opening is carried out 
combining dry etching and wet etching, 
since a contact hole 37 will be made in 
the shape of a taper, the advantage that 
the open circuit at the time of wiring 
connection can be prevented is acquired. 
Moreover, the contact hole for connecting 
with the wiring which does not illustrate 
the gate electrode 31 (scanning electrode) 
is also opened in an insulating layer 42 
between the 2nd layer according to the 
same process as a contact hole 37. 
[0065] Next, as shown in the process (8) 
of drawing 9 , between the 2nd layer, on 
an insulating layer 42, low resistance 
metal metallurgy group silicide, such as 
aluminum, etc. is deposited on the 
thickness of about 1000-5000Aby 
sputtering processing etc., and the source 
electrode 35 (signal electrode) is further 
formed according to a photolithography 
process, a wet etching process, etc. 
[0066] in this case, it also becomes 
possible to omit a part or all of the black 
matrix 23 by the shading nature which 
metal membrane metallurgy group 
silicide films, such as aluminum, have if 



the black matrix 23 arranges the source 
electrode 35 (signal electrode) as the part 
or the shading film which boils all and 
corresponds of a wrap field In this case, 
there is an advantage which can prevent 
decline in the pixel numerical aperture by 
the lamination gap with the opposite 
substrate 2 and the TFT array substrate 
1 especially. 

[0067] Next, using an ordinary pressure 
or reduced pressure CVD, TEOS gas, etc., 
as shown in the process (9) of drawing 9 , 
while [ the 3rd layer ] consisting of 
silicate glass films, such as NSG, PSG, 
BSG, and BPSG, a nitride, a silicon-oxide 
film, etc., an insulating layer 43 is formed, 
so that the source electrode 35 (signal 
electrode) top may be covered. The 
thickness of an insulating layer 43 has 
desirable about 5000- 15000A between the 
3rd layer. Or it replaces with such a 
silicate glass film, or the spin coat of an 
organic film or the SOG (spin-on glass) 
may be carried out in piles, and a flat film 
may be formed, or CMP processing may 
be performed. 

[0068] Furthermore, the contact hole 38 
for carrying out electrical installation of 
the pixel electrode 11 and the drain field 
36 is formed by dry etching, such as 
reactant etching and reactant ion beam 
etching. Under the present circumstances, 
the advantage that the direction which 
carried out opening of the contact hole 38 
can make an opening configuration 
almost the same as a mask configuration 
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by anisotropic etching like reactant 
etching and reactant ion beam etching is 
acquired. However, if opening is carried 
out combining dry etching and wet 
etching, since a contact hole 38 will be 
made in the shape of a taper, the 
advantage that the open circuit at the 
time of wiring connection can be 
prevented is acquired. 
[0069] Next as shown in the process (10) 
of drawing 9 , between the 3rd layer, on 
an insulating layer 43, transparent 
conductivity thin films, such as an ITO 
film, are deposited on the thickness of 
about 500-2000A by sputtering 
processing etc., and the pixel electrode 11 
is further formed according to a 
photolithography process, a wet etching 
process, etc. In addition, when using the 
liquid crystal display panel 100a 
concerned for a reflected type liquid 
crystal display, you may form the pixel 
electrode 11 from an opaque material 
with high reflection factors, such as 
aluminum. 

[0070] Then, after applying the 
application liquid of the orientation film 
of a polyimide system on the pixel 
electrode 11, the orientation film 12 
shown in drawing 1 is formed by 
performing rubbing processing in the 
predetermined direction so that it may 
have a predetermined pre tilt angle etc. 
[0071] On the other hand, about the 
opposite substrate 2 shown in drawing 1 , 
a glass substrate etc. is prepared first, 



and after the black matrix 23 carries out 
sputtering for example, of the metal 
chromium to the position on a this top 
and respectively corresponding to two or 
more TFT30, it is formed in it through a 
photolithography process and an etching 
process. In addition, the black matrix 23 
may form others, carbon, and Ti from 
material, such as resin black distributed 
to the photoresist. [ metallic materials /, 
such as Cr and nickel, ] Then, the 
common electrode 21 is formed by 
sputtering processing etc. all over the 
opposite substrate 2 by depositing 
transparent conductivity thin films, such 
as ITO, on the thickness of about 
500-2000A. Furthermore, after applying 
the application liquid of the orientation 
film of a polyimide system all over the 
common electrode 21, the orientation film 
22 is formed by performing rubbing 
processing in the predetermined direction 
so that it may have a predetermined pre 
tilt angle etc. 

[0072] Finally, the TFT array substrate 1 
and the opposite substrate 2 in which 
each class was formed as mentioned 
above are made to rival so that the 
orientation films 12 and 22 may meet by 
the sealing compound 52, the liquid 
crystal which comes to mix two or more 
kinds of pneumatic liquid crystals is 
attracted by vacuum suction etc., and the 
liquid crystal layer 50 is formed in the 
space between both substrates of it. 
[0073] In addition, what is necessary is to 
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form pSi layer 32' on an insulating layer 
41 between the 1st layer according to the 
same process as the above-mentioned 
pSi layer 32, to form insulating-layer 33' 
on it according to the same process as the 
above-mentioned gate insulating layer 33, 
and just to form storage-capacitance 
electrode (capacity line) 31' according to 
the same process as the gate electrode 31 
on it further about the storage 
capacitance 70 shown in drawing 3 . 
[0074] According to the above 
manufacture process, liquid crystal 
display panel 100a shown in drawing 1 is 
completed. 

[0075] <Gestalt of the 2nd operation> 
drawing 10 is the cross section of the 
liquid crystal display panel which is the 
gestalt of operation of the 2nd of this 
invention. In addition, in order to make 
each class and each part material into the 
size of the grade which can be recognized 
on a drawing, scales are made to have 
differed for each class or every member 
like the case of drawing 1 in drawing 10 . 
Moreover, in drawing 10 , the reference 
mark same about the same component as 
drawing 1 is attached, and the 
explanation is omitted. 
[0076] In drawing 10 , liquid crystal 
display panel 100b is equipped with 
shading layer 3b and polycrystal silicon 
layer 4b which the built-up sequence has 
reversed instead of shading layer 3a in 
the gestalt of the 1st operation shown in 
drawing 1 , and polycrystal silicon layer 



4a. and is the same as that of the gestalt 
of the 1st operation about other 
composition. Moreover, it is almost the 
same as it of the gestalt of the 1st 
operation also about the manufacture 
process of liquid crystal display panel 
100b of the gestalt of the 2nd operation, 
and differs in that the membrane 
formation sequence of a shading layer 
and a polycrystal silicon layer becomes 
reverse. 

[0077] That is, in drawing 10 , shading 
layer 3b is formed on the TFT array 
substrate 1, and polycrystal silicon layer 
4b is formed in this in piles. And the 
insulating layer 41 is formed on this 
polycrystal silicon layer 4b between the 
1st layer. Shading layer 3b consists of 
metal silicide containing at least one of Ti, 
Cr, W, Ta, Mo, and Pd like the case of the 
gestalt of the 1st operation. Thus, if 
constituted from metal silicide, thermal 
affinity with the TFT array substrate 1 
which consists of polycrystal silicon layer 
4b, a quartz substrate which comes to 
contain silicon will become good. More 
specifically, even when put on hot 
environments and ordinary temperature 
environment, the stress which originates 
in the difference of physical properties, 
such as coefficient of thermal expansion, 
and is generated between shading layer 
3b, polycrystal silicon layer 4b, or the 
TFT array substrate 1 is eased further. 
[0078] According to the gestalt of the 2nd 
operation these results, between each 
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component of the TFT array substrate 1 
and TFT30 7 and the 1st layer, distortion 
arises in shading layer 3b, a crack enters, 
distortion arises in insulating-layer 41 
grade, or the situation where a crack 
enters can be avoided effectively. For this 
reason, it can prevent effectively having a 
bad influence on the formation process of 
subsequent TFT by distortion and cracks, 
such as that return from the crack of 
shading layer 3b, and a part of light 
carries out incidence to the channel of 
TFT30, and shading layer 3b. Therefore, 
according to the gestalt of this operation, 
the transistor characteristics of TFT30 
are improved and, finally, liquid crystal 
display panel 100b enables it to display a 
higher-definition picture. 
[0079] Especially with the gestalt of the 
2nd operation, a multiple echo can be 
prevented so that it may explain with 
reference to drawing 11 and drawing 12 
below. 

[0080] That is, according to the gestalt of 
the 1st operation, as shown in drawing 
1 1 , as two or more arrows LI show, since 
it is shaded by the metal membrane 
which consists of aluminum which 
constitutes the black matrix 23 and the 
source electrode 35, incidence of the 
incident light is not carried out to the pSi 
layer 32 for channel formation by one side. 
On the other hand, as the field in which it 
returns and shading layer 3a is not 
formed for light to two or more arrows L2 
which carried out incidence from the TFT 



array substrate 1 side show, incidence is 
carried out to an insulating layer 41 
between the 1st layer. A part of return 
light which carried out incidence Thus, 
the inferior surface of tongue of the 
source electrode 35 (signal electrode) 
especially with a high reflection factor, 
The result reflected by insulating-layer 
42 grade between the upper surface of an 
insulating layer 41, and the 2nd layer 
between the 1st layer, Finally it will be 
reflected on the upper surface (field 
which counters the p Si layer 32) of 
shading layer 3a, or the inferior surface 
of tongue of the source electrode 35 
(signal electrode), and the return light 
reflected or reflected multiply in the such 
insulating-layer 41 grade between the 1st 
layer will carry out incidence to the p Si 
layer 32 for channel formation. Therefore, 
according to the gestalt of the 1st 
operation, there is a possibility that the 
switching characteristic of TFT30 may 
deteriorate by return light, by the 
operating environment etc. 
10081] On t he other hand, since it is 
absorbed by such source electrode 35 
(signal electrode) and returning 
polycrystal silicon layer 4b which was 
reflected or reflected multiply in the 
insulating-layer 41 grade between the 1st 
layer and by which light was finally 
prepared in the upper surface (field 
which counters the p Si layer 32) of 
shading layer 3b according to the gestalt 
of operation of**** 2 as shown in 
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drawing 12 , the return light which 
carries out incidence to the pSi layer 32 
for channel formation can be reduced. 
Therefore, according to the gestalt of the 
2nd operation, degradation of the 
switching characteristic of TFT30 by 
return light etc. can be prevented. 
[0082] Since liquid crystal display panel 
100a or 100b in a gestalt of each 
operation explained above is applied to 
an electrochromatic display projector, 
three liquid crystal display panel 100a 
will be used as a light valve for RGB, 
respectively, and incidence of the light of 
each color decomposed through the 
dichroic mirror for RGB color separation, 
respectively will be carried out to each 
panel as an incident light, respectively. 
Therefore, with the gestalt of each 
operation, the light filter is not prepared 
in the opposite substrate 2. However, you 
may form the light filter of RGB in the 
predetermined field which counters the 
pixel electrode 11 in which the black 
matrix 23 is not formed in liquid crystal 
display panel 100a or 100b on the 
opposite substrate 2 with the protective 
coat. If it does in this way, the liquid 
crystal display panel of the gestalt of this 
operation is applicable to 
electrochromatic display display, such as 
direct viewing types other than a liquid 
crystal projector, and reflected type 
electrochromatic display television. 
[0083] Although [ liquid crystal display 
panel 100a or 100b of a gestalt of each 



operation ] incidence of the incident light 
is carried out from the opposite substrate 
2 side as usual, since shading layer 3a or 
3b exists, incidence of the incident light is 
carried out from the TFT array substrate 
1 side, and it may be made to carry out 
outgoing radiation from the opposite 
substrate 2 side. That is, even if it 
attaches liquid crystal display panel 100a 
or 100b in a liquid crystal projector in 
this way, it can prevent light carrying out 
incidence to the p Si layer 32 for channel 
formation, and it is possible to display a 
high-definition picture. 
[0084] In order to set to liquid crystal 
display panel 100a or 100b of a gestalt of 
each operation and to suppress the poor 
orientation of the liquid crystal molecule 
by the side of the TFT array substrate 1, 
a flattening film may be further applied 
on a spin coat etc. on an insulating layer 
43 between the 3rd layer, and a curly 
grain or CMP processing may be 
performed. 

[0085] It is also possible to take the 
composition which prepares a polycrystal 
silicon layer in shading layer a top and 
the bottom, respectively so that clearly 
from the gestalt of each operation. In this 
case, although there is demerit in which 
the thickness of these whole becomes 
thick especially, this demerit is 
suppliable by carrying out flattening of 
the upper surface of an insulating layer 
between the 1st layer etc. 
[0086] Moreover, although it was 
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explained with the gestalt of each 
operation that the switching element of 
liquid crystal display panel 100a or 100b 
was right stagger type or KOPURANA 
type p-SiTFT, application with various 
kinds of gestalten is possible under the 
technical problem that it prevents that 
return light carries out incidence to the 
semiconductor layer for channel 
formation also to TFT of other form, such 
as reverse stagger type TFT and aSiTFT. 
[0087] Furthermore, in liquid crystal 
display panel 100a or 100b of a gestalt of 
each operation, although the liquid 
crystal layer 50 was constituted from a 
pneumatic liquid crystal as an example, if 
the polymer dispersed liquid crystal 
which distributed liquid crystal as a 
minute grain in the macromolecule is 
used, the orientation films 12 and 22 and 
the above-mentioned polarization film, a 
polarizing plate, etc. will become 
unnecessary and the advantage of a raise 
in the brightness of a liquid crystal 
display panel or low power izing by 
efficiency for light utilization increasing 
will be acquired. Furthermore, when 
applying liquid crystal display panel 100a 
or 100b to a reflected type liquid crystal 
display by constituting the pixel electrode 
11 from a metal membrane with high 
reflection factors, such as aluminum, you 
may use SH (super HOMEOTORO pick) 
type liquid crystal to which perpendicular 
orientation of the liquid crystal molecule 
was mostly carried out in the state of no 



voltage impressing. Furthermore, 
although the common electrode 21 is 
provided in the opposite substrate 2 side 
in liquid crystal display panel 100a or 
100b again so that perpendicular electric 
field (vertical electric field) may be 
impressed to the liquid crystal layer 50 
What (that is, the electrode for horizontal 
electric-field generating is prepared in 
the TFT array substrate 1 side, without 
preparing the electrode for vertical 
electric-field generating in the opposite 
substrate 2 side) the pixel electrode 11 is 
constituted also for from an electrode for 
horizontal electric field generating of a 
couple, respectively so that electric field 
(horizontal electric field) parallel to the 
liquid crystal layer 50 may be impressed 
is possible. Thus, it is advantageous, 
when extending an angle of visibility 
rather than the case where vertical 
electric field are used, if horizontal 
electric field are used. In addition, it is 
possible to apply the gestalt of this 
operation to various kinds of liquid 
crystal material (liquid crystal phase), a 
mode of operation, a liquid crystal array, 
the drive method, etc. 
10088] 

[Effect of the Invention] According to the 
liquid crystal display panel according to 
claim 1, the shading layer which consists 
of a refractory metal It is prepared in the 
position which counters a switching 
element, a polycrystal silicon layer Since 
it is prepared between the 1st substrate 
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and the shading layer in the position with 
which a shading layer laps, distortion 
arises in a shading layer, a crack enters, 
distortion arises in each component of the 
1st substrate, a polycrystal silicon layer, 
and a switching element etc., or it can 
prevent that a crack enters. Furthermore, 
if etching removal of the shading layer is 
carried out in the state where an 
interface exists between a polycrystal 
silicon layer and the 1st substrate, while 
the front face of the 1st substrate has not 
been comparatively ruined, a switching 
element can be formed above a shading 
layer, consequently the shading nature 
and reliability of a shading layer will be 
boiled markedly will improve, and can 
improve the switching characteristic of a 
switching element The good 
high-definition image display of coloring 
becomes possible by high contrast these 
results. 

[0089] According to the liquid crystal 
display panel according to claim 2, the 
shading layer which consists of a 
refractory metal It is prepared in the 
position which counters a switching 
element, a polycrystal silicon layer Since 
it is prepared between the shading layer 
and the switching element in the position 
which laps with a shading layer Since the 
thing which carried out incidence and 
which is given to a switching element 
though it returns and light, such as light, 
reaches to a shading layer top as a 
multiple reflection light can be prevented 



from the 1st substrate side, degradation 
of the switching characteristic of the 
switching element by this light can be 
reduced. 

[0090] Since the thermal affinity of the 
shading layer containing silicon and the 
1st substrate which consists of a 
polycrystal silicon layer or a quartz 
substrate is good according to the liquid 
crystal display panel according to claim 3, 
distortion arises in a shading layer, a 
crack enters, distortion arises in each 
component of the 1st substrate and a 
switching element, a layer insulation 
layer, etc., or the situation where a crack 
enters can be avoided more effectively. 
[0091] A switching element can be 
created comparatively easily on a layer 
insulation layer, fully being able to ease 
the thermal stress in the hot 
environments in a formation process and 
ordinary temperature environment of a 
switching element by the polycrystal 
silicon layer, and acquiring sufficient 
shading effect according to the liquid 
crystal display panel according to claim 4. 
[0092] According to the liquid crystal 
display panel according to claim 5, a 
switching element can be easily formed in 
the flat layer insulation layer bottom, and 
the switching characteristic of a 
switching element can be improved more 
through an easy manufacturing process. 
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[Brief Description of the Drawings] 
[Drawing l] It is the cross section 
showing the 1st composition of the liquid 
crystal display panel of the gestalt of 
operation. 

[Drawing 2l It is the plan of the TFT 
array substrate which constitutes the 
liquid crystal display panel of drawing 1 . 
[Drawing 3] It is the cross section of the 
storage capacitance which constitutes the 
liquid crystal display panel of drawing 1 . 
[Drawing 41 It is the plan showing the 
whole liquid crystal display panel 
composition of drawing 1 , 
[Drawing 51 It is the cross section 
showing the whole liquid crystal display 
panel composition of drawing 1 . 
[Drawing Gl It is the property view 
showing the property of TFT prepared in 
the liquid crystal display panel of the 
gestalt of this operation. 
[Drawing 7] It is the property view 
showing the property of TFT prepared in 
the liquid crystal display panel as an 
example of comparison. 
[Drawing 8] It is process drawing (the 1) 
showing order for the manufacture 
process of the liquid crystal display panel 
of drawing 1 later on. 

[Drawing 9] It is process drawing (the 2) 
showing order for the manufacture 
process of the liquid crystal display panel 
of drawing 1 later on. 

[Drawing 10] It is the cross section 
showing the 2nd composition of the liquid 
crystal display panel of the gestalt of 



operation. 

[Drawing 1 1] It is the cross section 
showing the path of the multiple 
reflection light by the return light in the 
liquid crystal display panel of the gestalt 
of the 1st operation. 

[Drawing 12] It is the cross section 
showing the path of the reflected light by 
the return light in the liquid crystal 
display panel of the gestalt of the 2nd 
operation. 

[Description of Notations] 



1 -- 


TFT array substrate 


2 -- 


Opposite substrate 


3a, 3b - Shading layer 


4a, 


4b - Polycrystal silicon layer 


11 


- Pixel electrode 


12 


- Orientation film 


21 


— Common electrode 


22 


- Orientation film 


23 


-■ Black matrix 


30 


-- TFT 


31 


-- Gate electrode 


32 


- p Si layer 


33 


■ Gate insulating layer 


34 


-- Source field 


35 


Source electrode (signal electrode) 


36 


- Drain field 



37 38 - Contact hole 

41 Insulating layer between the 1st 
layer 

42 -- Insulating layer between the 2nd 
layer 

43 -- Insulating layer between the 3rd 
layer 

50 ■■ Liquid crystal layer 
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52 - Sealing compound 

100a, 100b -- Liquid crystal display panel 

101 Driver circuit for the X side drive 

102 - Mounting terminal 

104 - Driver circuit for the Y side drive 
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